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tfTE&Mttl** S I ©BMfc*J*"S«K Li. Na. K. Rb. Cs. Ca. S 

r, B aOrtJ:0aiR8h**<i:< fcfel«©5c**'fi'#T*i4: , bfc. 
UTEfiEiaaBBftJHKI^Snas i . L i , Na. K. Rb, Cs. Ca. Sr, Ba 

(Z) roBSittaaaiE»BomB*t»«*K:'&*n*L I. Na. K. Rb. Cs. c 

a, Sr. B a Ottjf 1 tAXttiS 0tM6lTT2fe5It^ik 

(3) ttEttifeBftfifftt. Co*i«»tU Pt5tfCr«tflt5Ctft»tti: 
TfcffiJB 1 i» b 2 £B4ft©£iS&ABflfcJK#. 

(4) WET%JB©iWc< tfc-Jia*, Ru, Ti. Rh, Pt, Pd. Ti©l*l«J:0 

a«ans5Mt < fcfc-a©s**£&fl-£-rsc£*<i*»fc"*"*AMi 1 3 out 
n& 1 3RcE*oaiit«aE»s*flt. 

(5) fflET*H«>^& <fcfe-JB *«, Ru, Ti. Rh. Pt. Pd. Ti©[*lJ:D 
HrEttM4ttd:. Si. C r . T i ©WJ:D«R*n*^x< fcfc lS<07C*0tt<fe* 

*^trct*4*atT*Str^i*^U4 0v>Tn*u*cE«oftittKaE»tiW- 

(6) flflBTftll^WBtfcJMWfctt* S i ©WMtW***. *OL i. Na. K." R 

b. Cs. Ca. Sr. B a ©l*)<k 0 i!SftSn5'>te< £ *> 1 HOtc****^* C £ * 

#»fT%1»9l 5 £Ett©£tfL89lBfifctt#. 

(7) itSTftiC^niSi, Li. Na. K. Rb. Cs. Ca. Sr, B a© 

L 6 1 JSfcB5S©^iii?8£tE&J&#. 

(8) ffirET»HOII»Ea*te*C«n*L i . Na. K. Rb. Cs. Ca. Sj^ 

Jg 1 6 7 &&fg©ili1t!B&E&K# 

(9) »tR'.rT*IS*JBriSf sxat» 

flE'h'M tC ttttttfttt? tt» t . S i «ftS^L i , Na. K. Rb. Cs, 
Ca. Sr. B a©rt«l:9aSJRSft*4>fc< i«»7C**TO»»t*Ji»UTW 

do) ffiEMMEaa^ciMMRW. si«iwb»m. a»oLi. Na, 
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K. Rb, Cs, Ca. Sr. B atf)fi«fc 9H#£ft<54>fc< £fc im<DvtM^^-t^> 

(11) ^2BMlS^iB^t-&^nSS i . Li. Na, K. Rb. Cs. Ca. S 
r. B a^MO'&ItOiiJ&fc, 1 =e^%£LL2 0 ^r^SSiUTil*^ C t S^t-TS 
niPI 9 1 0 CE8®ra&£lEfM&#0a&5i£. 

(12) m&mm^t&mm<offltz$Lfrmmtz-£$.ft%L i . Na. k. Rb, cs, 

Ca. Sr. B aOWMo-g-fi-OliiJ^-At. 1 ^EJU%J^± 3 0 ^^^JilTTiS C 

(13) ISGBttM^a. CoSi^tl. P t&tfC r «*r*C4:*«Htt 

tr*W3R9*v>L i 2©^w i$£Etta£HB&£mtt4>a;&&&. 

(14) HflBTifiB04>^:< tt>~H««. Ru. Ti, Rh. Pt. Pd. T i Ol*3«fc 

(15) ttET«JJil<Oil>fe< t«b— JBsM, Ru, Ti. Rh, Pt. Pd. TiOrti 

trtt#M»Kfc*&*tj£3ft. 

§9®aif-t®3i««s si. cr. t \<Dto£$m&-zti2>'Pu<t.'him<07tm<Dmkyo 

(16) WBaT«llH©il9E«[|MH*C^*n* S i . Cr, T i 0>|*lJ;O5i&$*i5'> 

(17) WETifcB'f'OfKrEtfcJMBtttt, S i OHMbtofcft*. ioL i , Na, K. 
Rb, Cs, Ca. Sr, B a <7)|*| J; 9^RSft5'>&< fc* 1 a©5c*ft'&«'t* *Ci 

*ttflk& < t-&ttai s^uib 1 6o^-rn*»i3fitE«osia«ftE«*jM*a>Mife*is6. 

(18) J»ETiBJH«fflEffi»tiH«K:S*n*L i, Na, K. Rb, Cs, Ca, S 
r. B a ©«KS©'&fh08l-&a«, 1^EJU%^±3 0t;i/%RTT»5It^tt5 
SftJH 1 S *»S 1 7 fc£&4>£i£B$[£fgkifttt:0aifi#&. 

(19) WJHift^u8©t>m*»iin»cE«<oaitsa«E»«t^i. 

(2 0) WEEaWife'N y Ftt. *«S£»'nv HTfeSSWl 1 9 fCBROBSlEM 
[0 0 103 

att&$wrssiKB3iEBB£&Mu nEftmttii. s i eomtm *o 

Li, Na. K. Rb. Cs. Ca, Sr. B aiOfti 9 8ftS*l-5il>te< fb 1 UV>7C 
S i OiWS^L i , Na. K, Rb. Cs, Ca, Sr, B a<75|*J«fc OiS^S 

aE»«t#<os«^***i^r*. 

T*BSlB»#£BB€»#S"r*. 
[0 0 11) 

*»Wfc****ffittBaE»J«flKtt. T«lJB. &tfBfl5Mtoa**<Sfc*.l-l' 

SifffcietfcLfcMBSB«B£*«K:SBLfc*B«Jfc*£*. SK»»E»JBtt, B 
ttttfttt^fc, ccDBtttt««[?fe*Olffltrtt*««t*WL. co>«L#IMH«tt. Si® 

Bfl:****-. i . Na. K, Rb. Cs. Ca. Sr. B a OftJ: Ogg&SnS 
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'>ti < £ 1 mOfzB Z^'fi? S d t &X £ 5> . 
CO 0 1 23 

"[00133 

S i ©ftfc*'vO*Jn*M*tLTff*l/<JBV>Stl*5n*tl'TttL i , Na, K, R 
b Cs, Ca, Sr. RtfB a#*&tf 51x5. £ft6©7£*»4. ^'J*** 2*«CWP"*" 
fti, V©#7>UE»M*iST£M iD$7^U<«. Li. Na, K, 

[0 0 143 

[0 0 153 

fc-SBMbtt+O, Li, Na. K. Rb. Cs. Ca. Sr. B a <Z> ft §<0§iJ 
tB4# *U<ttl)S:V»U3 0WC**. 1 =6A % fciBTtt R /W4$tel££ S N R 

[0 0 163 

jftDTT a^Cu. B ti/i-3*:»ln7c*€llOA*C ta^Tftft. 

«tt«*tf*»tbT. ±DjifSl<lt CoCrPt, CoCrPtB, CoCr 
PtTa, CoCrPtNd. C o C r P t C u*©^^*^ 6*1*. 

[0 0 1 73 ^ ^ . . . 

<h t> - JB # >. fR «) <fc "5 ft JR T ft itf =k V ^. 

•MieMOTJfcHfc^Ttt. ^JA.«Ru. Rh. Pt. Pd. J i I r Jg^ 

CftfcOJc^te. h«CoCrPt^(D»?8ttt*«»<. Site 

• . NiTa/Ru, NiTa/Rh, NiTa/Pt, NiTa/Pd, NiTa/I r 
, NiTa/Tl, NiNb/Ru, NiNb/Rh. NiNb/Pt. NINb/Pd 
. NiNb/Ir. NiNb/Ti. NiTa/Pt/Ru. NITa/Pt/Rh, N 
iTa/Pd/Ru. NiTa/Pd/Rh, NiNb/Pt/Ru. NiNb/Pt/ 
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Rh, NiNb/Pd/Ru, NiNb/Pd/Rh, ^OinMt^i £>*l5. 
[0 0 19] 

/w#tt*$^tc[S]±$-&^>c:i:*«T?#s. mtaSrzWtityotLTtes i . Cr, TitO 

BMMfetfJff*^. SlcD@?ttlwLi. Na, K, Rb, Cs, C a, Sr. BaOo 

£ S 6 C [pj ± S 1± 5 £ t #T € 5 - 
[0 0 2 0] 

Tii!iJi^05±IB^{b^i©^M«. $?£L<telfcUL 2 0*;U%Ti&5o 1 

[0 0 2 11 o _ 

HufB?I'&^'fb ! ia*©L i, Na, K, Rb, Cs, Ca. S r, B aWftSiOH^O 

R<7)gi^isi±sa^3&<^nft:viiaisij&tfeo, 3 o ; eji/%£j&*.£i:£ft5£>7G^a*s i o 

CO 0 2 23 
[0 0 2 3] 

±SETfl& JI t *tE t © PQ }~ 14. ttttttJB * Kit Silt 5 . 

C©J:3&W8ttlBfcLT» #J;Lfe£Co Z rNb. FeSiAl. FeTaC. CoT 
aC, NiFe. Fe, FeCoB, FeCoN, F e T a N#*tf £ft5. 
[0 0 2 4] 

/t-f7Xtt*JB*W*£LTtt. CoCrPt, CoCrPtB. CoC 
rPtTa. CoCrPtTaNd. CoSm. CoPt. CoPtO. CoPtCrO 
. CoPt-SiOz. CoCrPt-SiOa. CoC r P t O-S i Oa^WStl 

[0 0 2 5] , u **a 

[0 0 2 6] _ 

BttlBUJ:l:ll, 88HfceJ**C£*<T**. MittTtt. flitfc. ^<7 
t>l i 7'f^*-^> (DLC) , SiNx, Si Ox. CNxtf**f 5^. 

[0 0 2 7] >JS .. 
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[5193 ©S&S] 
[0 0 2 8] 

[0 0 2 9] 
CO 0 3 0] 

.3, §§ i ©t»ijb 1 4 . mm&m^mm mmm&m) is. ftRAi6«Mctii/fc 

[0 0 3 1] 

Htr«L5M8l*«t**b. Zl©tMMHtt«, S I ©(Mb«ft4*, ^Ll, Na, K. R 
b, Cs. Ca, Sr. B a©rt«fc OSgftS £%> 1 «©5B**WT*. 

[0 0 3 2] * 

[0 0 3 3] 

S i©ftfl5tt^©»an*ffttU"Cjlf*U<fflv>6*l*7cSS5tLTttL i , Na, K. R 
b, Cs, Ca. Sr. RtfB a*«#*f 6ft*. dft6©7Eiitte, ->0 *#9X*ca6ttrt" 
*£* *©#7*C£iR**(6TSft:*£fc#^**£fc#&&ftW*^ «fcDJif£L< 
tt. Li. Na. K, CaTfe§. Hft6©55*tt. S iOxO*7^(E»fiS€ISTS 
■ft 5 M#W C & V» fc * , fBlftttSLE»HM*EC £ W 3 R / W#tt SfKlSlitSwW 
TSJUtfr*. 
[0 0 3 4] 

-?&*. ens, i*jwx*«n?*fttR/w»ttK:*it*sNR©«*ftrti±a6**^i 

ftten«to**»D, 2 0«EJWX*lH*.«tR/1VWttK:*l+ftMH5*« 1 «TT*«l«*« 

61?&*. 
[0 0 3 5] 

SBS£«ttJBl Sffc^WftW-ftttfbttf©. Li. Na. K, Rb. Cs. Ca. Sr 

t;ift6©5c**«s i o 2 t@iitnt*, «tfe«[^t»'&«ctK:J:D«*Wsfc» 

[0 0 3 6] 

RtfC r ^tttS^^Ws L < . «fc0#*L<tt. CoCrPt. CoCrPtB. 
CoCrPtTa. CoCrPtNd. CoCrP t CuWMSn*. dft6©o^ 

$ hj^t * c £ »c «t 0 s m<< »*tt««»3Wtx* jw^- * * l tm e *»tt*;5 1 L. S 

6IC, MKlSCTTatCu, Bfci^&W05c**ln*.*CfcT'&ft*«HMMWfe* 
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CO 0 3 7] 
[0 0 3 8) 

£/5-:i7*Si££ ! fcoTii!lJ§ 1 3. HtLTtt. 0iJ;U£Ru. Rh, Pt, Pd, T 
i. I r £fflV>5££;#T£&. cne>©5cfSi«. _ti2C o C r P t •g'&t©^^-^ 

±f3T«WB13, 14©fgJifcL WiLti3S«ffl!*>6. NiTa/Ru, NiTa/Rh 
, NiTa/Pt. NiTa/Pd, NITa/Ti, NiNb/Ru. NiNb/Rh 
NlNb/Pt, NiNb/Pd, NiNb/I r. NiNb/T ifCffiltStlT 

[0 0 3 9] 

&&#<0R/W#tetS&Kfi±£^£C£#T£ ; 5>. SSftrTSflMMfefcUTttS i. C 
r, T i ©ttfl:«J&*»*L<. S i ©^-ffc^KLL i , Na. K. Rb. Cs. Ca, Sr 

R/w4*tt*ssfcfl±si*5iifc#-c*s. 

[0 0 4 0] 

TMl'3. 1 4 'vO±83»<b4*» ©USlafttt. 0FSL<ttlfcV»L3 Ot*Xt*«. 

i ^;i/%*iTttR/w#tt[:i3W5 s NR©w»tefl±»Jiw*aftte^lIft**&0. 2 

[0 0 4 1] 

THB13, 1 4 fc;fett*«^BMfett , P©L i . Na, K, Rb, Cs, Ca, Sr, 
[0 0 4 2] 

fcfcJsO, &BS14J11 2 J; 0 JbflJKftMftBWi 1 5 **i-*^te«>SSiia-JBttl#*« 

SfiKsns. ^©sgiit-jifif^^^^T. «3tai*pi2tt. smafiM 1 s & j<t 

TSfc*o««A.y H«*.fiE*«tii^y K**6©BSI«ff*- *¥*rtH=ai^"C. 

V ^NtSSttitlOW^f KO«flg<0-fB«a-pT*0. «#©E*J» (SEfiS 

CQ^ftfcttttJRl 2 0ttfiLT. WAtfCoZ rNb. FeSiAl. FeTa 
C. CoTaC. NiFe, Fe. FeCoB. FeCoN. FcTaN*»«*f6ri*. 
[0 0 4 3] 

SMLt;<<t5di:W§.'/H7^4i^tUTB, CoCrPt. CoC 
r ptB> CoCrPtTa, CoCrPtTaNd. CoSm. CoPt. CoPtO 
. CoPtCrO. CoPt-Si0 2 . CoCrPt-SlOa. CoCrPtO-S 
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[0 0 4 4] 

So 

10 0 4 5] 

^7 ; t>H7'f*A-^> (DLC) . SiN*. S i Ox. CN x i5Wn5. 
CO 0 4 6] 

CO 0 4 7] 
CO 0 4 8] 

fbttfeasmrftawjWBis^nT*?). 7^y±teWM*fcfc"bs i owtih 
rafcfe<a&j&ft, «H«fejR*©B!ft:tt©ajS3&«assni:v»ttv»fc*, suta^ 

CO 0 4 9] 

3JBt*nfcjft"e»o, *ntt*©ttsr*wi«*ti*M— 

[0 0 5 0] 

jfrSMWBafcfcWSTi&IB 1 3, 13A. 14tt, jr? = a?iaftt» , 3 , b04:«*lt 
3i«^n, «J*.Ha£«fflW»£. NiTa/Pt/Ru, NiTa/Pt/Rh. N 
iTa/Pd/Ru, NiTa/Pd/Rh, NiNb/Pt/Ru, NiNb/Pt/ 
Rh. NiNb/Pd/Ru, N i Nb/Pd/R h^oSlitt"S dtfeTf 5. 

[0 0 5 1] 

*3s««j»fc*iW*3iiaaii«KaE»j«^2 om «i 

CO 0 5 2] 

6 1 t. «&«4ai;tCJ:0«#6 nctai;jt*sn*«fle©±«miP«r»S"t«BwLfe 

CO 0 5 3] 

Cf^6 lrttc«, ±SELfc*JS«»fl!)«Htt«*i»BIEflEl OtBUfcBKMUMMM 2 
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m^mm^e 2\znbxmmm^<Dtm^.zm± ! &^ : Dm^y h-6 4. mm^y k 6 

4=£^^©LfctJ-X^>>'3 >^Ua^>SSm^-i/ F6 4£18§tfB^W6 2 
K^iff <5Eli&Wl6 6, |Hlt£lft6 6 S^UTA^ H7f?ai- * 6 5 

atrTSiiWxn-ni/^-^e 7. K7>7Btt6 8#JK*&3ft"0»S. 
MBSESttttl 0£#Ufcc:£:J& s T'#fc. 

COO 5 4] 

l > 

7 P aCArilW. (MBttltftLT. Co s 4 Z r sNb i o9-V*j h£ML 
, Co84ZreNbio»attl*2 0 0nm. SS 2 ©TJ&JI £ bT. Ta^-^h 
fcffi/IIU T a IPS; 8 nmlStfc. ^t3Pafl)ArSlgfT?, 1 ©Tiffllg £ L 

[0 0 5 5] 

*C, «ttlSft«tW»iUT, Co-10atXCr-14at*Pt. SiOz, 
L i 2 0£it'&l/fc=i>#->''y h£ffi<^. ttSMBSJUft 1 5 nmJBJSLfc. * 

<Bt&. 0. 6 7Pa0Ar#iI+f. «IItUTCS7 nm^Jitfc. 
BaiBCy-f y7j£K«fcl9/S-:7;M-n#'JX~ rJU (PFPE) 3nm ( 

1 3 A) a>j»££&ffiU ft^-^v h^oSAf^tti o 0 

OWtLfe, «»IB»JB©ttfiE«. CoCrPt^tWASIOa + LlaOiO* 
Jl/it* (l-x) : x. ■Mfctt'Pws i OzfcL i 02 to^ifc* Cl-y) : ytt 
T. x. y £**H?ft 0 *» 6 0 . 3, 0^50. 4©¥6MftStfc. 
[0 0 5 6] 

$6>»C. L i 2 OC0ftbDC§*N a 2 O, KzO, RbsO, CS3O. CaO. S 

ro, b ao£&/rr*]a*M*, mmzbxn* G>mf$.&&i&<t ; s:®iZ' . 

y^tCx. $£B h 5 y V M 0 . SumOWIiAfHt. ft4h?v>fil0. 2^mO 
[ 0 0 5 7] _ r .. . . 

a<*SNRtLT«»BK*iaLfcftO«^*»©«*J'''r^* (SNRm) «EU 
S teUfcmtiim. 1 1 9 k f c i OTtir>J. Nmtt 7 1 6 k f c i T<7> r m s (root m 
e an square) ft) <>«. B«»»l«»ii:tt. 

Ttiiai*-. x = 0. 08. y = 0. 0 5Tft»intt»**iinLfc*fc©SNRmKR 

d PW5 0«K£^T. 
[0 0 5 8] 
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mil 





SNRm (dB) 


d PW5 0 (nm) 


S i O 2 


18.0 


104 


S i02+L 1 20 


20.1 


74 


S i O 2 +N a 2 O 


20.0 


76 


S i 0 2+K2 0 


20.2 


72 


S i 02 + Rb 20 


19.5 


84 


S i 02 + C s 2 O 


19.3 


80 


S i 0 2 + C a O . 


19.9 


77 


S i O 2 + S r O 


19.7 


78 ' 


S i O 2+B a O 


19.4 


79 



[0 0 5 9] 

±IB^ 1 £j*-r<k -5 tC SNRm«tfd?W5 0i(t S i O 2 ¥#£8s;baL£:*§'& 
ttb«rr*t» Li 2O, Na 2 0, K2O, Rb 2 0, C s 2 O, CaO, SrO, B 
aOOUfn*$S i O2 £.±*>lzMi\\L1zm&<D-fitf. SNRm#§^W5!l W 

[0 0 6 0] 

04£. iWWSi0 2 +Li 2 0 (y = 0 . 0 5) ©^-g-Kl-PUT* #1)11 
fx tSNRmM©H^ : £^'r^7 7glS^-r. asjnft««i 2 O^V*©** 

, SNRmtfftjJbLT* L i 2 OOf^t) 0 N a 2 O. K 

2O. Rb 2 0. Cs 2 0. CaO. SrO, B a O^iDtxfc^&K^TfcFl^ffi 
|S]7&<ji.'=>nfc 0 
[0 0 6 1] 

Sfc, B5C. SJBlx^O. OBOIWKWT, S t O2 tL i 2O0tkyiSN 
RmiCDBIiS^t. y**0. 01*60. 3©*-&. SNRmtflSl±UT. ffSUWC 
£.ififtfrr>1t. L i 2 OOfttoDK**Na 2 O. K2O, Rb 2 0, Cs z O. CaO 
, SrO, B aO€r»DDUfc«^k:*^T i braaiO«|SfI««^,6tlfc. 
[0 0 6 2] 

Jfcfc, S i O2 + L i s O ©JRlJDS x = 0 . 0 8, y=0. 0 5 © t»Ofc-3l>T. AniS 
[0 0 6 3] 

*K, flttPttfWS I O2 + L i 2 OC^frCQ^T. S20Ttl«Ta. N 1 - 4 
0 a t?STa, i -3 0 a t XNbKfiSft*.. g20Tii^Ru. Rh._ 

Pt, Pd. I r **n»T i fc*<rlfi*jft*.5C4:ttfl.tt, BKKCL-C. Kia^2CS 

8s*ngx = 0. 0 8. y = 0. 0 5cOtg-S-f;::3l,>TcOSNRm<i££TfE£2 
[0 0 6 4] 
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[3*2] 




[0 0 6 5 J 

±IH^ 2 6 W 6 ft «fc 5 . Vi-T noT %H ft ffl ^ AJffft S NR mfflW 5 
n, »*bl>Ci3&»^-pfc. ra«<D«l&«. Li 2OOftfc0C§*Na 2 O, KzO 
, RbsO. CszO, CaO, SrO, B a 0&m\ilsfc%i'£lZ$>\,*T*>M.*>ntc. 

[0 0 6 6] 

x = 0. 08. y = 0. 0 5 05®'&tC - 3V*TOSNRinflSftTE»3Kl: 



[0 0 6 7] 
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W, 3 (DTi&M 1 


^ 2 (Dfrnm 


% 1 OTi&Jf 


SNRm (dB) 


~T a 


p t 


Ru 


20.5 


T a 


P d 


Ru 


20.4 


T a 


I r 


R u 


20.0 


T a 


T i 


Ru 


19.7 


T a 


P t 


Rh 


20.4 


T a 


P d 


Rh 


20.5 


T a 


I r 


Rh 


20.1 


T a 


T i 


Rh 


19.7 


N i T a 


P t 


Ru 


20.6 


M|Ta 


P d 


Ru 


~20j6 1 


N i T a 


I r 

l 


Ru 


19.8 


N i T a 1 


T i 


R u 1 


19.6 


N i T a 


i P t 


Rh 


| 20.2 


N i T a 


Pd 


Rh 


| 20.1 


N i T a 


I r 


Rh 


19.5 


N i T a 


T i 


Rh 


19.4 


N i Mb 


P t 


R u 


20.5 


N i Nb 


[Pd 


|Ru 


20.6 ~~ 


N i Nb 


I r 


Ru 


19.7 


N i Nb 


T i 


Ru 


19.7 


N i Nb 


P t 


Rh 


19.9 


N i Nb 


rp~d 


fRh 


20.2 " 


N i Nb 


I r 


Rh 


19.7 


N i Nb 


T i 


Rh 


1 19 - 8 ■ 



[0 0 6 8] 

n. ^suirictA^^ofc. mmnmm*. l i aooftfcOfcfc^Nazo, k 2 o 

Rb 2 0, CszO, CaO, SrO, B aO^iJDUfc^K&^Tfc&^nfc. 

[0 0 6 9] 

<%ti&m 2 > 

HSS0i]2 £UT. 2. 5-f >*A— **JEM*<0#aH4;tf ^XSteSffiSLfc. 

T.A.y^iJ>^itO)^5 : --v>/ , ?"-rt : fe2x 1 0 ~ 5 P aKTCtll/fct. 0. 6 
7 Pa©Ar#im. Wttlttt. Cos«ZrsNbio *^sr 
. Cos-iZrsNb! o H&fiBteJi * 2 0 0 nm. S5 2 OTifcJii: LT. Ta*—Yy h 
*«aU Tai&8nmfl$U^ ^Oi3PaOArfffl^-C, Sl©Tittgtl< 
T, RutS lOatB^tfe3>*ff Ru-SiOzI^l 



12 - 



2003-347192 



5 nmSiUfc. 
[0 0 7 03 

#.\Z. tttt&Att? LT, Co-10atKCr-14atXPt. SiOz. 
L i 2 Otfl*lfc3>#i?*y h^-y^y &SCIB^J1£ 1 5nmig)S^fc. 

0. 6 7Pa«Argi^T. «iiiLTC§7nmSil/fc. «^ 
Jgg®£5^ y^felC^O PFPEi$?tSi]£l. 3nm (13 A) ©jparfc&mu 

ft^-yy 0 0 OWtLfc. ilOTiiOl 

Ru tS i OzWUfcS (1 - a) :a£LT. a$0*50. 30$5a"C^b 

[0 0 7 1] 

$6){C, ttffiMQL i 2 0<Z>ft*5«9lC#*Na 2 O. K2O, Rb 2 0. CS2O 
, CaO. S rO, BaO${£|l. TUS/ilOS i 0 2 O^Di:S*C r 2O3. T 

flsBLfcttEflefc-pwr. *lfi«ll tW*<0*j*TrR/W»tt*fffl[fUfc. x = 0. 0 8 
. y = 0. 0 5. a = 0. 0 5 OM»l»T. SNRmfiS^d PW5 0§S;T^4 

[0 0 7 2] 
C*41 



% 1 ©T%« 


SNRm (dB) 


d PW5 0 (nm) 


Ru 


20.1 


74 


Ru-S i 02 


20.7 


72 


Ru — C r 203 


20.6 


72 


Ru-T i 02 


20.5 


73 


Ru-TiO 


20.8 


70 



[0 0 7 33 

JBlOTttBtfRuWOW&fcltiirrSfc, SiOz, CrzOs, TiOs. Ti 
[0 0 7 4] 

H6K1. WHOTi&m^VWinMWS i O2 ©«ft»C"3V»"C. ^iatSNRmi 
OWfftST. SSjQga^O. 01i>60. 2 O3EEH<0^'&. SNRmiWH±LT, $5 
Kfl'dELlrtJIfcjWShB^fc. Cr 20 3 . Ti0 2 , T i OfcSSlaLfcJfrfrKJ&HTfclW 

[0 0 7 5] 

il OTii^OiJDWS 1 O2 0i^i;^^T, 35 2©TifeJIS:T a, N 
i -4 0 a t Ha, *SW4N i — 3 0 a I %N b t~ fig 1 5>TlftJi<0R u © 

ttfeOfc. Rh. Pt, Pd. 1 r. fcfc^ttT i *«ffln:iWi FJflNcLT* 

a = 0 . 0 S Ott'&C'PHTO S N Rmtf 5 CSt. 
[0 0 7 6] 



I 

- 13 - 
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Hi 2 CO Tttfi/B 




S NRm (d B) 


T a 


Ru-S i O 2 


20.7 


T a 


R n-S l O 2 


20.6 


T a 


P t-S i02 


20.5 


T a 


P d-S l O 2 


20.6 


* ■ . 

T a 


I r-S l O 2 


20.4 


T a 


T i-S i02 


20.3 


N i T a 


R u-S l O 2 


20.8 


N i T a 


Rh-S l 02 j 


20.6 


N i T a 


P t -S l O 2 


20.6 


XT i T -n 

jn i l a 


r a -o 1 vj 4 


iM. 1 


N i T a 


I r-S i 02 


20.4 


NiTa 


T i -S i 02 


20.2 


N i Nb 


Ru-S i 02 


20.8 


N i Nb 


Rh-S i 02 




N i Nb 


P t-S i 02 


20.4 


N i Nb 


P d-S 1 02 


20.4 


N i Nb 


I r-S i 02 


20.1 


N i Nb 


T i -S i 02 


20.2 



[0 0 7 7] 

mt$<omfaU. *l©T»JB^©«iJD*r»fcL-CC r 2O3. Ti0 2 , T i 0£4£fflU 
CO 0 7 8] 

. 0 5 ©fc£C WCS) S N Rmfia^ 6 CSt. 
[0 0 7 93 
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[316] 





^ 6 w^J p jehu 


^ i PU2J@ 


C XT ID y-n f*m\ 

o IN Km vaBy 


| 1 SI 


P f 


p ,i o \ r\ 0 

XV U J 1 U £ 






Jr Q 


K U o I vj & 




{ 1 a 


x r 


K U — o I \J ^ 




hp *□ 


HP * 
1 1 


a U — o Y \J c. 


ZU.3 


1 ^ 3 


P l 


K n — o 1 \J <£ 




! * a 


P a 


K n o i u £ 


on *7 


T a 


I r 


Rn-S i O 2 


20-4 


T a 


T 1 


KH"S 1 O 2 


on o 


N x T a 


p t 


Ru-S l 02 


21.1 


N i I a 


P a 


R U — S 1 O 2 


oi n 


1 XT 5 HP « 

| In i l a 


I r 


K U — o 1 U 6 


on c 


1 XT ; T* #-» 

] IN 1 i a 


HP ? 

r i 


KU-5 


on < 


! XT ; HP a 

1 in i i a 


Jr L 


k n ~ o i kj & 


on 4 


1 XT ? a 

I in i l a 


P a 


K fl — o 1 U <Z 


on fi 


! XT i T o 

I IN i l a 


T v 

l r 


k n — o i tj ^ 


on o 


1 xi ; -p a 
1 IN 1 la 








NiNb 


p t 


Ru-S i O 2 


21.1 


NiNb 


P d 


Ru-S i 02 


21.0 


N i N b 


I r 


Ru-S i O 2 


20.6 


NiNb 


T i 


Ru-S i 02 


20.7 . 


NiNb 


P t 


Rh-S i O 2 


20.9 


N i N b 


Pd 


Rh-S i 02 


20.7 


NiNb 


I r 


Rh-S i 02 


20.3 


| N i N b 


T i 


Rh-S i O 2 


20.4 



[0 0 8 0] 

ratttofKtfJtt. ^lCDT4t!!l'v©a5iJI1*t«*tLTC r 2O3. Ti0 2 . TiOSfffll 

OL i 2 O^^OIC, NazO, K2O, Rb 2 0. Cs 2 0, CaO, SrO, 

[0 0 8 1] 

<H/jS^J 3 > 

tlW 3 t UT, 2. 5^ >f A- Hf ^^^ffl«tt#7^SI4fflSLfc. 

7 Ay ^ 'J > A-rtS 2 x 1 0 - 5 P a KTCiaifcl. 0. 6 

7 P a 05 A r ^1411^ LT. CoMZrsNbi o*—tfy hSffifflU 

. Co84Zr6Nbio^@$2 0 0nm. »2 CDTillllitUT. Ta^'r''>h 
SfiEffiL, Tai$8nraMl,fc. 3 P a COA r ^Haa+T. % 1 coTMSJSt L 

T, Ru. Si0 2 , L i 2 OS;ri^-Lfe3>#^u/ h^-y-y hSr^fflb. Ru-Si 
O 2 - L i 2 0®€: 1 5 nmUJgLfco 
[0 0 8 2] 

WZ. m&.^^mtLX. Co-10atXCr-14alXPt. Si0 2 . 



- 15 - 



2003-347192 



0- 6 7 P a OA r£Bft«t»T, #&Ji£ LTCS 7 nmSJiLfc. f£^£. M 
H^SH^i-yy^C^OPFPEJOait^J^l. 3nm ( 1 3 A) ©ffSKMU. 
«taE»*St{*:ft»fc. §^-^7 ^^OjgAl^ttl 0 0 OWtbt. SIlOTilOE 
mt. RutlftttS i O2+L 1 aO<0*;Hkft (1-a) : a, BfeflSttcpQS i O2 
tLiaOWl/Jt* (1-b) : btLT. a, b^-S-n^tlO^S 0 . 3. (>■*»& 0 

to 0 8 3] 

S^fi<OL i 2 OiD^t)0l:§*Na2O, K2O. Rb 2 0. CS2O 
, CaO. SrO. B a OS&ffi U ffi 1 OTMOL I 2 OOftfc0fc£-«N a 2 O, 
K 2 0, Rb 2 0, Cs 2 0, CaO. SrO, B a OSttJBfSftfclCPHT'b, R« 

flsftLfcHWdCWC, »lt^f$<!)^t'R/WfttSlflt. x = 0. 0 8 
, y = 0. 0 5, a = 0. 05. b = 0. 0 5«3i^(:QUT. S NRm{ili&tf d PW 5 
0 fitSTIBS 7 
[0 0 8 4] 
CS7] 





SNRra (dB> 


d PW5 0 (nrn) 


S i O 2 


20.7 


72 


S i 02+L i 20 


21.6 


67 


S i O 2 +N a 2 O 


21.4 


68 


S i 02+K2 O 


21.7 


67 


S i 02+Rb 20 


21.1 


69 


s 102+cs 20 


21.0 


68 


S i 02+CaO 


21.5 


67 


S i 02+S.r O 


21.2 


70 


S i 02+B aO 


21.0 


70 



[0 0 8 5] 

SlOT±aH^Ru-S i O 2 £hk®iirZ>£. S i02tit»:L i 2 0, 

Na2 0. K2 0. Rb2 0. Cs2 0, CaO, SrO, B a Ofrvf"n£>€MlTS £ 
. SNRm9k#LTSfSL^Cl<i:75^3&^fe. 
[0 0 8 6] 

BI7C, SlOT«lIB^O«3ni******S iOa+Li 2O (b = 0. 0 5) (Dtg^iZZ) 
t^T. m\i&a£SNRmmV)m&$:B-?~ SsiPMa^O. 0 1 0 . 20$gfflO^-& 
. SNRm^fS]±UT. S ■=> (CfiT^ tV^d ttfiftfritt, L i 2 OOfU? «3 N a 2 
O, K2O, RbzO, Cs 2 0, CaO, SrO, B a O Zt&GlZ&^T^m 

[0 0 8 7] 

SSIw, ^ 1 (OTi^m^^mhnMU^S i O 2 + L i 2 O (a = 0. 0 5) £>^£-l::o 
l^T. iiJ^+ro^-'l'ttbiSNRmMcDF^^^r. WMbfc+O^./Ut b# 0 . 0 1 *>> 
60. 30fSESW^-&. SNRmWILT. $ 6>lC$f fcj&^J^ofc. LizO 
ffllttiOC&^NazO, K2O. Rb20. Cs 2 0, CaO. SrO. BaOSfflj 

[0 0 8 8] 

miOTMlllS^O^JJOW^S iOa+L i aOaJ«-&K:tH»T. 2Sl<&TJfcJi 
$Ta, Ni-40at5STa. fe&v>«N i - 3 0 a t XNbfcBSiftA.. ^2S>Tifi 
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@0DRu©ftt)OJC. Rh, 

fzo a = 0. 05, b = 0. 
[0 0 8 9] 
IS? 8] 



P t , P d, I r , &&U>«T i 
0 5 <D#-&Kl^</iT<D S N Rmfi££^ 8 fc 




[0 0 9 0] _ ^ 

O. RbzO, Cs 2 0, CaO, S r O. B a 0*ttfflT**dfc*J^"Ct»3«ofBlft 

0DL i 2 OBftbOC Na20, K2O, RbaO, C s 2 O. CaO, S r O, 
to 0 9 1] 0 . 

9*c*ra*oTi6iB03a*-tt«'i>rrs««iE»a**fPriEL, Mufc. a§irama = o 

. OS, b= 0 . 0 5 0D*^rC"5^T^SNRmfil*&9H^"4'. 
(0 0 9 2) 
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m 2 ©Tti 


% 1 <OTi&m 


SNRm (dB) 


T a 


p t 


Ru-Si02-Li20 


22.0 


T a 


P d 


Ru-Si02-Li20 


21.8 


T a 


I r 


Ru-Si02-Li20 


21.6 


T a 


T i 


Ru-Si02-Li20 


21.6 


T a 


P t 


Ru-Si02-Ii20 


21.6 


Ta 


Pd 


Ru-Si02~Li20 


21.7 


T a 


I r 


Ru-Si02-Li2O 


21.6 


T a 


T i 


Ru-S»02-Li20 


21.5 


N i T a 


P t 


Ru-Si02-Li20 


22.1 


N i Ta 


P d 


Ru-Si02-Li20 


22.1 


N i Ta 


I r 


Ru-Si02-U2O 


21.9 


N i Ta 


T i 


Ru-Si02-Li20 


21.8 


N i Ta 


P t 


Ru-Si02-Li20 


21.7 


N i T a 


Pd 


Ru-Si02-Li20 


21.9 


N i Ta 


I r 


Ru-Si02-Li20 


21.9 


N i Ta 


T i 


Ra-Si02-Li20 


21.9 


N i Nb 


P t 


Ru-Si02-Li2O 


22.2 


N i Nb 


P d 


Ru-Si02-Li20 


22.0 


N i Nb 


I r 


Ru-Si02-L»20 


21.8 


N i Nb 


T i 


Ru-Si02-Li20 


21.9 


N i Nb 


P t 


Ru-Si02-Li20 


21.8 


N i Nb 


Pd 


Ru-Si02-Li20 


21.8 


N i Nb 


I r 


Ru-Si02-Li20 


21.6 


N i Nb 


Ti 


Ru-Si02-Li2O 


21.5 



[0 0 9 3] 

IlOTli^WStl/TC r 2 0 3, TiOz, TiOSIit 
L i 2 OCDftft 0 \Z, NasO. K2O. Rb 2 0, C52O, CaO, SrO, 

[0 0 9 43 

ttwammmtLx* *f&womtfimsa l %Lm&m** »s 1*5 25/zm. 

[0 0 9 53 

[1343 1 ©»JBrtJ'»ailBaiSNRin«OHfiR**-ry97"e**. 

[0 51 mm&l 1 OSMra^L i 2 0^fiQg,t:SNRrnj&C75|IIH&£5jt-r^:7T 
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cm 7 j 3 vmuattnmiMmt s n RmM^^t^7 7T*§. 

[118] ^mM3<omi0Un t P<O'L t aO^JDDmtSNRmr^O^^-r^^^T 
CO 0 9 6] 

1 1 -IS. 12-tt8<£JB. 13, 1 4-Tii. 1 5 -ItiaettJS (SKMeM 

) . 1 6~&ffig. 10,2 o-m&m%&mm»* so ■ ■ • m&mm&mm^ e 1 

• • 6 2 — ttJKBMKfle. 6 64- • • Sg-vy H. 6 

5- • -M^fal-^. 66- • • @!fc$a. 6 7 -tf-f Xa-ffl^— ^. 6 8- 
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